









Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University
2 KZ 3, 4
(Imazeki Seiichiro)
Graduate School of Fundamental Science and Engineering,
Waseda University
1 2 KZ




1 1 KZ .
2(2 KZ )
$d\varphi=\Omega\varphi$ , $\Omega:=(\frac{X_{0}}{\sim r}+\frac{X_{1}}{1-z})dz+(\frac{Y_{0}}{w}+\frac{Y_{1}}{1-w})dw+\frac{Z}{1-zw}d(zw)$ (2)
2 , 2 KZ . $X_{0},X_{1}$ , $Y_{0}$ , $Y_{1}$ , $Z$
, $\Omega\wedge\Omega=0$ , ,
$\{\begin{array}{l}[X_{0}, Y_{0}]=[X_{1}, Y_{0}]=[X_{0}, Y_{1}]=0[X_{1}, Y_{1}+Z]=[Y_{1}, X_{1}+Z]=[X_{0}-X_{1}-Y_{0}, Z]=0\end{array}$ (3)
.
$X_{0},X_{1}$ , $Y_{0}$ , $Y_{1}$ , $Z$ , (3) Lie $X$ .
, $X_{0},$ $X_{1}$ Lie z . $\text{ _{}z}$ Lie .
, KZ , .
3( KZ )
$X_{z}$ $n$ $\sigma$ : $X_{z}arrow M(n, \mathbb{C})$ , (1) $X_{0},$ $X_{1}$ $\sigma(X_{0}),$ $\sigma(X_{1})$
, 1 KZ (1) $\sigma$ $n$ . , $X$ $n$
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$\rho$ : $arrow M(n, \mathbb{C})$ , (2) $X_{0},$ $\ldots,$ $Z$ $\rho(X_{0}),$ $\ldots,$ $\rho(Z)$
2 KZ (2) $\rho$ $\uparrow\gamma$ .
, z $X_{0},$ $X_{1}$ , $X_{0},$ $X_{1}$ $\sigma$ , $\sigma$
. , z $n$ 2 . ,
$X_{0},$
$\ldots,$
$Z$ , $X_{0},$ $\ldots,$ $Z$ $\rho$ , $\rho$
. , $n$ (3) .
$n$ 2 :
$T\in GL(n, \mathbb{C}),$ $\lambda=(\lambda_{1}, \ldots, \lambda_{5})\in \mathbb{C}^{5}$
$\hat{T}$ : $(M_{1}, \ldots, M_{5})\mapsto(TM_{1}T^{-1}, \cdots , TM_{5}T^{-1})7$ (4)
add $(\lambda)$ : $(M_{1}, \ldots, M_{5})\mapsto(M_{1}+\lambda_{1}I_{n}, \ldots , M_{5}+\lambda_{5}I_{n})$ . (5)
2 KZ ,
$\hat{T}:\varphi\mapsto T\varphi$ , (6)
add(A) : $\varphi\mapsto z^{\lambda_{1}}(1-z)^{-\lambda_{2}}w^{\lambda_{3}}(1-w)^{-\lambda_{4}}(1-zw)^{-}$ $\varphi$ , (7)
. (4) , (5) addition( ) ,
$G$ ( ) $n$ .
, : , $X_{0}’,$ $X_{1}’\in\lambda f(n, \mathbb{C})$
, 1 KZ $n$
$d \varphi=(\frac{dz}{z}X_{0}’+\frac{dz}{1-z}X_{1}’)\varphi$ (8)
. $X_{o}’,$ $X_{1}’$ , $X0,$ $X_{1}\in M(n+m, \mathbb{C})(m\geq 0)$
$X_{0}=(\begin{array}{llll} * X_{0}’ | *0 \cdots 0 *\end{array}),$ $X_{1}\simeq(\begin{array}{llll} * X_{1}’ | *0 \cdots 0 *\end{array})$
( $X_{i}’$ , $m$ ). $(X_{0}, X_{1})$ 2 KZ
(2) $w=0$ , (3) $Y_{0},$ $Y_{1},$ $Z$
. $(n+m)$ $(X_{0},X_{1} , Y_{0}, Y_{1} , Z)$ ,









$\text{ ^{}\prime}m=1$ , $X_{0}’,$ $X_{1}^{l}$ $nE_{\mathcal{R}-}i(\alpha_{1}, \ldots, \alpha_{n};\beta_{1}, \ldots, \beta_{n-1;}z)$
$[ \theta\prod(\theta+\beta_{j}-1)-z\prod(\theta+\alpha_{i})]g=0$ $($ $\theta:=z\frac{d}{dz})$




$($ $p;:=1-\beta;,$ $q:= \sum\alpha i+\sum_{P1})$ . 2
KZ $(n+1)$ ?
. ’ $n=2,3$ .
$(\varphi_{i}:=z^{i}d^{i}/dz^{i}g(i=0, \ldots, n-1)$ (8)
$)$ :
$n=2$
$X_{0}’=(\begin{array}{ll}0 10 p_{1}\end{array})$ , $X_{1}’=(\begin{array}{ll}0 0\alpha_{1}\alpha_{2} q\end{array})$ . (10)
$n=3$




$i$ , $t_{j}:p_{1},$ $\ldots$ , $p_{n-1}$ $i$
$*1$
$\theta\prod(\theta+\beta_{j}-1)-z\prod(\theta+\alpha\iota)$
. $q\neq 0$ .
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, $n=2,3$ (10), (11) 2
KZ , $*$ 2 ,
$n=2$ ( )Appell $F_{1},$ $n=3$
Appell $F_{2}$ 2 KZ
. Appell $F_{1},$ $F_{2}$
. 2 $n=2$ , 3 $n=3$ .
$n=2$ Appell $F_{1}$ , 1972
R. Ger\’ard , A.H.M. Levelt [GL], 2002 S. Hamada , J. Kaneko
[HK] . 3 ,
, 3 .
2 Gauss $2E1$ 2 KZ
2.1
, (9) , $w=0$ Gauss
2 $E_{1}(\alpha_{1}, \alpha_{2};\beta_{1_{-}}:z)$ 2 KZ 3 .
, (10)
$(X_{0}, \ldots, Z)\sim(\tilde{X}_{0}, \ldots,\tilde{Z})$ s.t. $\tilde{X}_{0}=(\begin{array}{lll}0 l *0 p_{1} *0 0 *\end{array})$ , $\tilde{X}_{1}=(\begin{array}{lll}0 0 *\alpha_{1}\alpha_{2} q *0 0 *\end{array})$ (12)
$(X_{0}, X_{1}, Y_{0}, Y_{1}, Z)$ . 3 $N_{\alpha_{1},\alpha_{2},p_{1}}$
. $N_{\alpha_{1},\alpha_{2},p_{1}}$ , (3)
$\{\begin{array}{l}X_{0}= (000 p_{1}01 x^{0}x_{23}^{0}x_{33}^{0}13) , X_{1}=(\alpha_{10}\alpha_{2}00q0 x_{23}^{1}x^{1}x_{33}^{1}13)Y_{i}=(y_{jk}^{i})_{1\leq j,k\leq 3}(i=0,1), Z=(zjk)_{1\leq j,k\leq 3}\end{array}$ (13)
$r2$ 1 KZ , $nE_{n-1}(\alpha_{1}, \ldots, \alpha_{n};\beta_{1}, \ldots, \beta_{\hslash-1};z)$
2 KZ 1 .
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$(X_{0)}\ldots, Z)\in N_{\alpha_{1},\alpha_{2},p_{1}}$ . $N_{\alpha_{1_{7}}\alpha_{2},p_{1}}’$ (13)
.
$N_{\alpha_{1},\alpha_{2},p_{1}}’$ .
(I) $(X_{0}, X_{1})o^{O}((\begin{array}{lll}0 1 00 p_{1} 00 0 x_{33}^{0}\end{array}), (\begin{array}{lll}0 0 0\alpha_{1}\alpha_{2} q 00 0 x_{33}^{1}\end{array}))$
(II) $(X_{\text{ }}X_{1})\sim((\begin{array}{lll}0 1 00 p_{1} 00 0 x_{33}^{0}\end{array}), (\begin{array}{lll}0 0 0\alpha_{1}\alpha_{2} q 00 0 x_{33}^{1}\end{array}))$
(II–1) $x_{33}^{0}\neq 0,p_{1}$ or $x_{33}^{1}\neq 0,$ $q$ or $x_{33}^{0}-x_{33}^{1}+y_{11}^{0}-y_{33}^{0}\neq-\alpha_{1},$ $-\alpha_{2}$
(II–2) $x_{33}^{0}=0,p_{1}$ , $x_{33}^{1}=0,$ $q,$ $x_{33}^{0}-x_{33}^{1}+y_{11}^{0}-y_{33}^{0}=-\alpha_{1},$ $-\alpha_{2}$
$(II-1),$ $(II-2)$ $x_{33}^{0},$ $x_{33}^{1},$ $x_{33}^{0}-x_{33}^{1}+y_{11}^{0}-y_{33}^{0}$ ,
$X_{0},$ $X_{1},$ $X_{0}-X1-Y_{0}$ .
, (3) , $([KiH]$ $)$ .
4 $A,$ $B$ $k,$ $l$ , $k\cross l$ $X$
AX–XB $=0$
. , $A$ $B$ , $X=0$
.
, $($ I) 7 $X_{0},X_{i}$ ,
$x_{33}^{0}\vee$ $x_{33}^{0}\neq 0,p_{1},$ $x_{33}^{0}=0,$ $x_{33}^{0}=p_{1}$ 3 , $x_{33}^{1}$ $x_{33}^{1}\neq 0,$ $q,$ $x_{33}^{1}=0$ ,
$x_{33}^{1}=q$ 3 . 9 , $x_{33}^{0}\neq 0,p_{1}$
$x_{33}^{1}\neq 0,$ $q$ (5 ) , 2 $\cross 2,2\cross 1,1\cross 2,1\cross 1$
. , $[X_{0}, Y_{1}]=0$ $[X_{1}, Y_{1}+Z]=0$
4 . (I)
. $($4 $)$ , 4 ,
(I) . .
5(I) $(X_{0}, X_{1}, Yo, Y_{1}, Z)\in N_{\alpha_{1},\alpha_{2},p_{1}}’$
$(X_{0}, X_{1},0, \epsilon X_{0}, \epsilon(X_{1}-X_{0}))$ $(\epsilon=0, -1)$
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.5 , 1 KZ
$d \psi=(\frac{X_{0}}{z}dz+\frac{X_{1}}{1-z}dz)\psi$
. , $\epsilon=0$ $w$ , 1 KZ
. , $\epsilon=-1$ , 1 $\psi(z)$
, $\psi(z(1-w)/(1-zu’))$ 2 ,
1 KZ .
(II –1) , 2 $\cross 2,2\cross$
1, 1 $\cross 2,1\cross 1$ . , 4
, .
6(II –1) $(X_{0}, X_{1} , Y_{0}, Y_{1}, Z)\in N_{\alpha_{1},\alpha_{2},p_{1}}’$
$((\begin{array}{ll}\lambda_{0}^{r/} 00 x_{33}^{0}\end{array}), (\begin{array}{ll}X_{1}’ 00 x_{33}^{1}\end{array}), (\begin{array}{ll}0 00 y_{0}\end{array}), (\begin{array}{ll}\hat{c}X_{o}’ 00 y_{1}\end{array}), (^{\epsilon(X_{1_{0}}’X_{0}’)} \sim 0,))(\epsilon=0, -1)$
. , $X_{0}’,$ $X_{1}’$ Gauss $2E_{1}$ (10)
, $y_{i}:=y_{33}^{i}-y_{11}^{i}(i=0,1),$ $z’:=z_{33}-z_{11}$ .
6 2 ( 1, 2 , ,
Gauss 2 $E_{1}(\alpha_{1}, \alpha_{2};\beta_{1};z)$ , 3 2
KZ 1 ) .
$(II-2)$ ,
4 . , (II–2) (3)
. $y_{13}^{1},$ $y_{32}^{1}$ $0$ ,
.
7 $(X_{0}, X_{1}, Y_{0}, Y_{1}, Z)\in N_{\alpha_{1},\alpha_{2},p_{1}}’$ (II–2) .
(i) $y_{13}^{1}=y_{32}^{1}=0$ , $(X_{0}, X_{1}, Y_{0}, Y_{1}, Z)$
$((\begin{array}{ll}X_{0}’ 00 x_{33}^{0}\end{array}), (\begin{array}{ll}X_{l}’ 00 x_{33}^{1}\end{array}), (\begin{array}{ll}0 00 y_{0}\end{array}), (\begin{array}{ll}\epsilon X_{0}’ 00 y_{l}\end{array}) (\overline{o} z0,))(\epsilon=0, -1)$
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. , 6 .
(ii) $y_{13}^{1}\neq 0$ $y_{32}^{1}\neq 0$ , X $(\alpha_{1},$ $\alpha_{2},$ $p_{1};x_{33}^{0},$ $x_{33}^{1},$ $\tau_{2},$ $\epsilon)$
X $(\alpha_{2},$ $\alpha_{1},p_{1};x_{33}^{0},$ $x_{33}^{1},$ $\tau_{2},$ $\epsilon)$ .
X $(\alpha_{1},$ $\alpha_{2},p_{1};x_{33}^{0},$ $x_{33}^{1},$ $\tau_{2},$ $\epsilon)$ :
$\{\begin{array}{l}\lambda_{0}^{r}=[Matrix], X_{1}=[Matrix], Y_{0}=(x_{33}^{0}-x_{33}^{1}+\alpha_{2})[Matrix]Y_{1}=\epsilon[Matrix]+(p_{1}+\alpha_{2}-x_{33}^{0}-x_{33}^{1})(1+\epsilon)[Matrix]+\tau_{1}[Matrix]+(p_{1}+\alpha_{2}-x_{33}^{0}-x_{33}^{1})\tau_{2}[Matrix]Z=\epsilon[Matrix]+(\alpha_{1}+x_{33}^{0}-x_{33}^{1})(1+\epsilon)[Matrix]+_{p_{1}+}^{\alpha_{1}+}\ovalbox{\tt\small REJECT}_{\alpha_{2}-x_{33}}^{x^{0}-x^{1}}\tau_{1}[Matrix]+(x_{33}^{0}-p_{1}-\alpha_{2})\tau_{2}[Matrix]\end{array}$
$X(\alpha_{2},$ $\alpha_{1},p_{1};x_{33}^{0},$ $x_{33}^{1},$
$\tau_{2},$ $\epsilon):X(\alpha_{1},$ $\alpha_{2},$ $p;x_{33}^{0},$ $x_{33}^{1},$ $\tau_{2},$ $\epsilon)$ $\alpha$ 1 $\alpha_{2}$ .
$(\tau_{1}, \tau_{2}, \epsilon)$
$\epsilon\in \mathbb{C},$ $\tau_{2}=1,$ $\tau_{1}=\epsilon(1+\epsilon)$ $or$ $\tau_{2}=0,$ $\tau_{1}=1,$ $\epsilon=0,$ $-1$ (14)
*3.
3 , $N_{\alpha_{1},\alpha_{2},p_{1}}$ .
8 $N_{\alpha_{1},\alpha_{2},p_{1}}$ $U_{\alpha_{1},\alpha_{2},p_{1}},$ $V_{\alpha_{1},\alpha_{2},p_{1}},$ $W_{\alpha_{1},\alpha_{2},p_{1}}$
$U_{\alpha_{1},\alpha_{2},p_{1}}:=G\{(X_{0},$ $X_{1},$ $Y_{0},$ $Y_{1},$ $Z)\in N_{\alpha_{1},\alpha_{2},p_{1}}’|(I)$ $\}$
$V_{\alpha_{1},\alpha_{2},p_{1}}:=G\{$ ( $X_{0},$ $X_{1},$ $Y0$ , $Y_{1}$ , $Z)\in N_{\alpha,\alpha_{2}}’$ ,. $1|$ (II) , $y_{13}^{1}=y_{32}^{1}=0\}$
$W_{\alpha_{1},\alpha_{2},p_{1}}:=G\{$( $X_{0},$ $X_{1}$ , $Y_{0},$ $Y_{1}$ , $Z)\in N_{\alpha_{1},\alpha_{2}}’$ ,. $1|(II-2)$ , $y_{13}^{1}\neq 0$ or $y_{32}^{1}\neq 0\}$





, $U_{\alpha_{1},\alpha_{2},p_{1}}$ 1 KZ (
5), $t_{\alpha_{1},\alpha_{2)}p_{1}}^{r}/$ Gauss 2 $E_{1}(\alpha_{1}, \alpha_{2};\beta_{1};z)$
2 KZ 1 ( 6, $7(i)$ ) .
, $W_{\alpha_{1},\alpha_{2},\rho_{1}}$




8 , $X(\alpha_{1}, \alpha_{2},p_{1};x_{33}^{0}, x_{33}^{1}, \tau_{2}, \epsilon),$ $X(\alpha_{2}, \alpha_{1},p_{1};x_{33}^{0}, x_{33}^{1}, \tau_{2}, \epsilon)$
.
, $X(\alpha_{2}, \alpha_{1},p_{1};x_{33}^{0}, x_{33}^{1}, \tau_{2}, \epsilon)$ 7(ii) $X(\alpha_{1}, \alpha_{2},p_{1};x_{33}^{0}, x_{33}^{1}, \tau_{2}, \epsilon)$
$\alpha_{1}$ $\alpha_{2}$ , .
$X(\alpha_{1}, \alpha_{2},p_{1};x_{33}^{0}, x_{33}^{1}, \tau_{2}, \epsilon)$ .
9 $(\tau_{1}, \tau_{2}, \epsilon)$ (14) . .
(i) $X(\alpha_{1}, \alpha_{2},p_{1};p_{1}, q, \tau_{2},\epsilon)\sim X(-p_{1}-\alpha_{2}, -p_{1}-\alpha_{1},p_{1};p_{1},0, \tau_{2}, \epsilon)$ .
(ii) $X(\alpha_{1}, \alpha_{2},p_{1};0, q, \tau_{2}, \epsilon)\sim X(-\alpha_{2}, -\alpha_{1}, -p_{1};-p_{1},0, \tau_{2}, \epsilon)$.
(iii) $X(\alpha_{1}, \alpha_{2},p_{1};0,0, \tau_{2}, \epsilon)\sim X(p_{1}+\alpha_{1},p_{1}+\alpha_{2}, -p_{1};-p_{1},0, \tau_{2}, \epsilon)$ .
, (i) ,
$T=(\begin{array}{lll}\alpha_{1}\alpha_{2} q 00 (p_{1}+\alpha_{1})(p_{1}+\alpha_{2}) 00 0 (p_{1}+\alpha_{l})(p_{l}+\alpha_{2})\end{array})$
$T\in GL(3, \mathbb{C})$ , add$(O, -q, 0,0, -q\epsilon)\circ\hat{T}$ $X(\alpha_{1}, \alpha_{2},p_{1};p_{1}, q, \tau_{2}, \epsilon)$
. (ii),(iii) .
, $\alpha_{1}’:=-p_{1}-\alpha_{2},$ $\alpha_{2}’:=-p_{1}-\alpha_{1},p_{1}’:=p_{1}$ , 9 (i)




. (9) . , $X(\alpha_{1}, \alpha_{2},pi;pi, 0, \tau_{2}, \epsilon)$
, $X(\alpha_{1}, \alpha_{2},p_{1};p_{1}, q, \tau_{2,\circ}\tau)$
. (ii),(iii) , $X(\alpha_{1},$ $\alpha_{2},$ $p_{1};p_{1},0,$ $\tau_{2},$ $\epsilon)$
.
2.3 Appell $F_{1}$ $X(\alpha_{1}, \alpha_{2},p_{1};p_{1},0, \tau_{2}, \epsilon)$
Appell
$F_{1}(\alpha, \beta, \beta’, \gamma;x, y)=\sum_{m,n=0}^{\infty}\frac{(\alpha)_{m+n}(\beta)_{m}(\beta’)_{n}}{(\gamma)_{m+n}m!\prime?!}x^{m}y^{n}$
([H],[Ko] . $p:=1-\gamma,$ $q:=$
$\alpha+\beta+p)$ :
$d\varphi=\{$ $\frac{dx}{x}(\begin{array}{lll}0 1 00 p+\beta’ 00 -\beta’ 0\end{array})+ \frac{dx}{1-x}(\begin{array}{lll}0 0 0\alpha\beta q \beta 0 0 0\end{array})+ \underline{d}_{A,y}(\begin{array}{lll}0 0 10 0 -\beta 0 0 p+\beta\end{array})$
(15)
$+ \frac{dy}{1-y}(\begin{array}{lll}0 0 00 0 0\alpha \beta \alpha\end{array})+ \frac{d(x-y)}{x-y}(\begin{array}{lll}0 0 00 - \beta 0 \beta -\end{array}) I^{\varphi}$.
$(x, y)=(0,0)$ blow-up $(x=z, y=zw)$ , :
$d\varphi=\{$
$+$
$\frac{dz}{z}(\begin{array}{lll}0 1 10 p 00 0 p\end{array})+ \frac{dz}{1-z}(\begin{array}{lll}0 0 0\alpha\beta q \beta 0 0 0\end{array})+ \frac{dw}{w}(\begin{array}{lll}0 0 l0 0 -\beta 0 0 p+\beta\end{array})$
$\frac{dw}{1-w}(\begin{array}{lll}0 0 00 \beta’ -\beta 0 -\beta \beta\end{array})+ \frac{d(zw)}{1-zw}(\begin{array}{lll}0 0 00 0 0\alpha\beta’ \beta p+\alpha+\beta’\end{array}) I^{\varphi}$ .
(16)
2 KZ (16) Appell $F_{1}(\alpha, \beta, \beta’, \gamma;z, zw)$
2 KZ , XFl $(\alpha, \beta, \beta’,p)$ .
10 $X(\alpha_{1}, \alpha_{2},p_{1};p_{1},0, \tau_{2}, \epsilon)$ , .
$*4$ , $\alpha,$ $\beta,$ $\beta’,p$ .
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(i) $\tau_{2}=1,$ $\epsilon\neq 0$ , $x(\alpha_{1)}\alpha_{2,p_{1};p_{1},0,1,\epsilon)\sim X_{F_{1}}}(\alpha_{1}, \alpha_{2}, (p_{1}+\alpha_{2})\epsilon,p_{1})$ .
(ii) $\tau_{2}=0,$ $\epsilon=0$ , $X(\alpha_{1}, \alpha_{2},p_{1};p_{1},0,0,0)\sim X_{F_{1}}(\alpha_{1}, \alpha_{2},0,p_{1})$.
, (i)
$T=(\begin{array}{lll}1 0 -\frac{e}{\alpha_{2}}0 l \epsilon 0 0 -\frac{(p_{1}+\alpha_{2})e}{\alpha_{2}}\end{array})$
$T\in GL(3, \mathbb{C})$
$\hat{T}$ , (ii)
$T=(\begin{array}{lll}1 0 -\frac{1}{\alpha_{2}}0 l 10 0 -\frac{p_{1}+\alpha_{2}}{\alpha_{2}}\end{array})$
$T\in GL(3, \mathbb{C})$
$\hat{T}$ .
10 , $\nu V_{\alpha_{1},\alpha_{2},p_{1}}$ Appell $F_{1}$ 2
KZ . $X(\alpha_{1},$ $\alpha_{2},p_{1};p_{1},0,1,0)$
, $X(\alpha_{1}, \alpha_{2},p_{1};p_{1},0,0, -1)$ 2 .
. , , a,ddition
Appell $F_{1}(\alpha,\beta, \beta’, \gamma;z, zw)$ 2 KZ
, $X(\alpha_{1}, \alpha_{2},p_{1};p_{1},0,0, -1)$ .
, :
Gauss 2 $E_{1}(\alpha_{1}, \alpha_{2};\beta_{1};z)$ 2 KZ
, 1 KZ , Gauss
2 $E_{1}(\alpha_{1}, \alpha_{2};\beta_{1};z)$ 2 KZ 1 ,
16 $*$ 5 , Appell
$F_{1}$ 2 KZ .
$*5$ 9 , $X(\alpha_{1}, \alpha_{2}, p_{1};x_{33}^{0}, x_{33}^{1},1,0)$ $X(\alpha_{1}, \alpha_{2}, p_{1};x_{33}^{0}, x_{33}^{1},0, -1)(x_{33}^{0}=0, p_{1}, x_{33}^{1}=0, q)$ ,
$\alpha_{1}$ $\alpha_{2}$ 16 .
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3 3 $E_{2}$ 2 KZ
3.1
, 2.1 , (9) , $w=0$
3 $E_{2}(\alpha_{1}, \alpha_{2}, \alpha_{3};\beta_{1}, \beta_{2};z)$ 2 KZ 4
. , (11)
$(X_{0}, \ldots, Z)\sim(\tilde{X}_{0}, \ldots,\tilde{Z})s.t$.
$\tilde{X}_{0}=(0000$ $t_{1}-t_{2}-1011$ $t_{1_{0}^{0}}11$ $****),\tilde{\lambda^{r}}_{1}=(\begin{array}{lllll}0 0 0 *0 0 0 *s_{3} q+s_{2} -t_{2} q *0 0 0 *\end{array})$ (17)
$(X_{0}, X_{1}, Y_{0}, Y_{1}, Z)$ . 4 $N_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}$
. $N_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}$ , (3)
$\{\begin{array}{l}X_{0}=(0000 t_{1}-t_{2}-1011 t_{1_{0}^{0}}11 x_{24),X_{1}=}^{0}x^{0}x_{34}^{0}x_{44}^{0}14(c_{0}0q_{3}0 s_{2}-t_{2}+q000 000q x^{1}x_{24)}^{1}x_{34}^{1}x_{44}^{1}14(18)Y_{i}=(y_{jk}^{i})_{1\leq j,k\leq 4}(i=0,1), Z=(z_{jk})_{1\leq j,k\leq 4}\end{array}$
$(X_{0}, \ldots, Z)\in N_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1)}p_{2}}$ . $N_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}’$ (18)
.
$N_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}’$ , Gauss 2 $E1$ ,
.
(I) $(X_{0}, X_{1})\#((\begin{array}{lllllll}0 1 0 00 l l 00 t_{1} -t_{2} -l t_{1} -l 00 0 0 x_{44}^{0}\end{array}), (\begin{array}{lllll}0 0 0 00 0 0 0s_{3} s_{2} -t_{2}+q q 00 0 0 x_{44}^{l}\end{array}))$
(II) $(X_{0}, X_{1})\sim((\begin{array}{lllllll}0 1 0 00 1 1 00 t_{1} -t_{2} -l t_{1} -l 00 0 0 x_{44}^{0}\end{array}), (\begin{array}{lllll}0 0 0 00 0 0 0s_{3} s_{2} -t_{2}+q q 00 0 0 x_{44}^{1}\end{array}))$
(II –1) $x_{44}^{0}\neq 0,p_{1},p_{2}$ or $x_{44}^{1}\neq 0,$ $q$ or $x_{44}^{0}-x_{44}^{1}+y_{11}^{0}-y_{44}^{0}\neq-\alpha_{1},$ $-\alpha_{2},$ $-\alpha_{3}$
(II–2) $x_{44}^{0}=0,p_{1},p_{1},$ $x_{44}^{1}=0,$ $q,$ $x_{44}^{0}-x_{44}^{1}+y_{11}^{0}-y_{44}^{0}=-\alpha_{1},$ $-\alpha_{2},$ $-\alpha_{3}$
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(II–1), (II–2) $x_{44}^{0},$ $x_{44}^{1},$ $x_{44}^{0}-x_{44}^{1}+y_{11}^{0}-y_{44}^{0}$ ,
$X_{0},$ $X_{1},$ $\lambda_{0}^{r}-X1-Y_{0}$ .
, (I) , Gauss 2 $E_{1}$ (I)
.
11 (I) $(X_{0}, X_{1} , Y_{0}, Y_{1} , Z)\in N_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}’$
$(X_{0}, X_{1},0, \epsilon X_{0}, \epsilon(X_{1}-X_{0}))$ $(\epsilon=0, -1)$
, 1 KZ .
(II –1) , Gauss 2 $E_{1}$
(II –1) 4 , .
12 (II –1) $(\lambda_{0}^{r}, X_{J}, 1_{\acute{0}}, Y_{1}, Z)\in N_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}’$
$((\begin{array}{ll}X_{0}’ 00 x_{44}^{0}\end{array}), (\begin{array}{ll}X_{1}’ 00 x_{44}^{1}\end{array}), (\begin{array}{ll}0 00 y_{0}\end{array}), (\begin{array}{ll}\epsilon X_{0}’ 00 y_{1}\end{array}) (^{\epsilon(X_{1}’X_{0}’)}0 z0,))(\epsilon=0, -1)$
, 3 $E_{2}(\alpha_{1}, \alpha_{2}, \alpha_{3};\beta_{1}, \beta_{2};z)$
, 2 KZ 1 . ,
$X_{0}’,$ $X_{1}’$ 3 $E_{2}$ (11) , $y_{i}:=y_{44}^{i}-y_{11}^{i}(i=0,1)$ ,
$z’:=z_{44}-z_{11}$ .
$($ II $-2)$ , Gauss 2 $E1$
(II –1) 4 , (3)
. .
13 $(X_{0}, X_{1} , Y_{0} , Y_{1} , Z)\in N_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}’$ (II–2) .
(i) $y_{14}^{1}=y_{43}^{1}=0$ $x_{44}^{1}=q$ , $(X_{0}, X_{1}, Y_{0}, Y_{1} , Z)$
$((\begin{array}{ll}X_{0}’ 00 x_{33}^{0}\end{array}), (\begin{array}{ll}X_{1}’ 00 x_{33}^{1}\end{array}), (\begin{array}{ll}0 00 yo\end{array}), (\begin{array}{ll}\epsilon X_{0}’ 00 y_{1}\end{array}), (^{\epsilon(X_{1_{0}}’X_{0}’)} z0,))(\epsilon=0, -1)$
. , 12 .
$($ ii) $x_{44}^{1}=0$ , $y_{14}^{1}\neq 0$ $y_{43}^{1}\neq 0$ , $X(\alpha_{1}p_{1_{I}}\alpha_{2,p_{2}},\alpha_{3};\alpha_{i}, x_{44}^{0}, \kappa)$
$(i=1,2,3, x_{44}^{0}=0, p_{1},p_{2}, \kappa=\pm 1)$ .
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$X(\alpha_{1_{1}}p_{1_{1}}\alpha_{2),p_{2}}\alpha_{3};\alpha_{i}, x_{44}^{0}, \kappa)$ :
3 , $N_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}$ .
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14 $N_{\alpha_{1},\alpha_{2},\alpha_{8},p_{1},p_{2}}$ $U_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}$ , $V_{\alpha\text{ },\alpha_{2},\alpha_{3},p_{1},p_{2}},$ $\nu \mathfrak{s}^{\gamma_{\alpha_{1}\alpha_{2},\alpha_{3},p_{1},p_{2}}}$,
$U_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}$ $:=G\{(X_{0},$ $X_{1},$ $Y_{0},$ $Y_{1},$ $Z)\in N_{\alpha\text{ },.\alpha_{2},\alpha_{S},p_{1},p_{2}}’|(I)$ $\}$
$V_{\alpha\text{ },\alpha_{2},\alpha_{3},p_{1},p_{2}}:=G\{$ ( $X_{0},$ $X_{1},$ $Y0$ , $Y_{1}$ , $Z)\in N_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}’|$ (II) , $y_{13}^{1}=y_{32}^{1}=0\}$
$W_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}:=G\{(X_{0}, X_{1}, Y_{0}, Y_{1}, Z)\in N_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}’|(II-2)k*f\sim\cdot r,x_{44}^{1}=0y_{13}^{1}\neq 0ory_{32}^{1}\neq 0’\}$
. :
$N_{\alpha_{1},\alpha_{2},\alpha_{\theta},p_{1},p_{2}}=U_{\alpha_{1},\alpha_{2},\alpha_{S},p_{1},p_{2}}UV_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}UW_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}$ .
, $U_{\alpha.\alpha_{3},p_{1},p_{2}}--$. 1 KZ ( 11),
$V_{\alpha_{1},\alpha_{2},\alpha_{3},p_{1},p_{2}}$ 3 $E_{2}(\alpha_{1}, \alpha_{2}, \alpha_{3};\beta_{1}, \beta_{2};z)$
1 2 KZ ( 12, 13 $(i)$ )
. , $l\prime V_{\alpha_{1},\alpha_{2},p_{1}}$




14 , 18 $X(\alpha_{1p_{1,P’2}},\alpha_{2}\alpha_{3};\alpha i, a;_{44}^{0}, \kappa)$
.
, $X(\alpha_{1}p_{1}\alpha_{2,p_{2}},\alpha_{3};\alpha_{i}, x_{44}^{0}, \kappa)$ $\alpha_{i}$ , 13(ii) $i=1,2,3$
, $\alpha_{1},$ $\alpha_{2},$ $\alpha_{3}$ , .
, 13(ii) $X(\alpha_{1}p_{1}\alpha_{2,p_{2}},\alpha_{3};\alpha_{1},p_{2}, \kappa)$ $X(\alpha_{1}p_{1}\alpha_{2,p_{2}},\alpha_{3};\alpha_{1},p_{1}, \kappa)$ $p_{1}$ $p_{2}$
, .
, $X(\alpha_{1}p_{1}\alpha_{2,p_{2}},\alpha_{3};\alpha_{1}, x_{44}^{0}, \kappa)(x_{44}^{0}=0,p_{1})$ .
15 $\kappa=\pm 1$ . :
$X(\alpha_{1}p_{1}\alpha_{2}p_{2}\alpha s;\alpha_{1},p_{1}, \kappa)\sim X(-p_{1_{1}}p_{2}-p_{1}^{1};p_{1}+\alpha_{1},0, \kappa)$ .
,





, $\alpha_{1}’:=p_{1}+\alpha_{1},$ $\alpha_{2}^{l}:=p_{1}+\alpha_{2},$ $\alpha_{3}’:=p_{1}+\alpha_{3},p_{1}’:=-p_{1},p_{2}’:=p_{2}-p_{1}$ ,
$X(\alpha_{1}p_{1_{1}}\alpha 2p_{2}\alpha\epsilon;\alpha_{1}, p_{1}, \kappa)\sim X(\alpha_{11}’\alpha_{2}’,\alpha_{3}’;\alpha_{1}’,0, \kappa)p_{1}^{l},p_{2}’$
15 , $\alpha_{1}’,$ $\alpha_{2}’,$ $\alpha_{3}’,p_{1}’,p_{2}’$
$\alpha_{1}’\alpha_{2}’\alpha_{3}^{l}q’\prod_{=i1_{1}2,3},(p_{j}’+\alpha_{i}’)\neq 0(q’:=\alpha_{1}’+\alpha_{2}’+\alpha_{3}’+p_{1}’+p_{2}’)$
. (9) . , 2
$X(\alpha_{1_{1}}p_{1}\alpha_{2,p_{2}},\alpha_{3};\alpha_{1},0, \kappa)(\kappa=\pm 1)$ .
3.3 Appell F2 $X(\alpha_{1}p_{1}\alpha_{2)}p_{\mu}\eta\alpha_{3})\alpha_{1},0,$ $\kappa)$
Appell
$F_{2}(\alpha, \beta, \beta’, \gamma, \gamma’;x, y)=\sum_{rr\iota,r\iota=0}^{\infty}\frac{(\alpha)_{m+n}(\beta)_{m}(/3’1_{7l}}{(\gamma)_{m}(\gamma)_{n}m!n!}x^{r}\prime {}^{t}y^{\prime\iota}$
$($ [Ko] . $\delta:=\beta-\gamma+1,$ $\delta’:=\beta’-\gamma’+1)$ :
$d\varphi=\{$ $\frac{dx}{x}(\begin{array}{llll}-\beta 1 0 0-\beta\delta \delta 0 00 0 -\beta 10 0 -\beta\delta \delta\end{array})+ \frac{dx}{1-x}(\begin{array}{llll}0 1 0 00 \alpha-\beta’+\delta-1 0 00 0 0 00 -\beta,\delta’ 0 0\end{array})$
$+_{y}^{d} \Delta(\begin{array}{llll}-\beta’ 0 1 00 -\beta’ 0 1-\beta’\delta’ 0 \delta 00 -\beta,5’ 0 \delta’\end{array})+ \frac{dy}{1-y}(\begin{array}{lllll}0 0 1 00 0 0 00 0 \alpha-\beta+\delta’ -1 00 0 -\beta\delta 0\end{array})$ (19)
$+ \frac{d(x+y-1)}{x+y-1}(\begin{array}{lllll}0 0 0 0 0 0 0 -l 0 0 0 -l 0 0 0 -\alpha-\delta-\delta’ +1\end{array}) \}\varphi$.
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$x=1-zw,$ $y=z$ , (19) :
$d\varphi=\{$ $\frac{dz}{z}(00’$ $1-a-\delta-100$ $\delta 001$, $1- \alpha--100J+\frac{dz}{1-z}(\begin{array}{lllll}0 0 l 00 0 0 00 0 \alpha-\beta+\delta’ -1 00 0 -\beta\delta 0\end{array})$
$+ \frac{dw}{w}$ $(\begin{array}{lllll}0 -1 0 00 -\alpha+\beta’-\delta +1 0 00 0 0 00 \beta.\delta^{l} 0 0\end{array})+\frac{dw}{1-w}(\begin{array}{lllll}0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 \alpha -\end{array})$ (20)
$+ \frac{d(zw)}{1-zw}(\begin{array}{llll}\beta -1 0 0\beta\delta -\delta 0 00 0 \beta -10 0 \beta\delta -\delta\end{array}) I^{\varphi}$ .
2 KZ (20)
$\backslash$
Appell $F_{2}(\alpha,$ $\prime 9,$ $\beta’,$ $\gamma,$ $\gamma’;1-$
$zw,$ $z)$ 2 KZ , $X_{F_{2}}(\begin{array}{l}\alpha,\beta.\beta’\gamma,\gamma\end{array})$ .
, $x=1/z,$ $y=1-w$ , (19) :
$d \varphi=\{\tilde{z}(\begin{array}{lllll}\beta 0 0 0 \beta\delta \alpha-\beta’-1 0 l 0 0 \beta 0 0 -\beta,\delta’ \beta\delta \alpha+\delta -l\end{array})+ \frac{clz}{1-\tilde{z}}(\begin{array}{lllll}0 l 0 00 \alpha-\beta’+\delta -1 0 00 0 0 00 -\beta’\delta’ 0 0\end{array})$
$+ \frac{dw}{w}(\begin{array}{lllll}0 0 -l 00 0 0 00 0 -\alpha+\beta-\delta’ +l 00 0 \beta\delta 0\end{array})+ \frac{dw}{1-\cdot w}(\begin{array}{llll}\beta’ 0 -l 00 \beta’ 0 -1\beta’\delta’ 0 -\tilde{\delta}’ 00 \beta’\delta’ 0 -\delta\end{array})$ (21)
$+ \frac{d(zw)}{1-zw}(\begin{array}{lllll}0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 \alpha+\delta+\delta’ -l\end{array}) \}\varphi$.
2 KZ (21) Appell F2 $(\alpha,\beta,\beta’,$ $\gamma,\gamma’:1/z$ ,
$1-w)$ 2 KZ , $X_{F_{2}}’(\begin{array}{l}\alpha,\beta,\beta’\gamma,\gamma\end{array})$ .
16 $X(\alpha_{1},\alpha_{2},\alpha_{3}p_{1},p_{2} ;\alpha_{1},0, \kappa)(\kappa=\pm 1)$ , .
(i) $\kappa=-1$ $X(\alpha_{1}p_{1_{2}}’\alpha_{2_{1},p_{2}}\alpha_{3};\alpha_{1},0, -1)\sim$ XF2 $(\begin{array}{lll}\alpha_{\theta}+p_{1}+1 -\alpha_{2} p_{1}+\alpha_{1}1-\alpha_{2}+\alpha_{3} l l+p_{1}-P2\end{array})$ .
(ii) $\kappa=1$ $X(\alpha_{1}p_{1}\alpha_{2}p_{2}\alpha_{3};\alpha_{1},0,1)\sim X_{p_{2}}’(1+\alpha_{2}-\alpha_{3},1-p_{1}+p_{2})^{*7}$ .
$s6$ , $\alpha,$ $\beta,$ $\gamma,$ $\gamma’$ , .




$T=$ $(\alpha_{1}01$ $1+ \alpha\alpha\frac{\infty s_{2}+q-t_{2}\alpha_{20}\alpha\epsilon}{t_{1^{-}}^{\alpha_{2}\alpha_{8}}1}$ $- \frac{1}{-1\alpha 2\alpha s^{0}2\overline{\alpha 3}3}\overline{\alpha}$ $- \frac{(p_{1}+^{\frac{1}{\overline 1\alpha_{0}11)\alpha}}\alpha(p_{2}+\alpha_{1})}{1})\in GL(4, \mathbb{C})$
add$(-p_{1},0,0, -t_{2}/\alpha_{1}, \alpha_{2}\alpha_{3}/\alpha_{1}+\alpha_{3})\circ\hat{T}$ , (ii) , $T\in GL(4, \mathbb{C})$
$(+^{-\frac{t}{\alpha_{2})0\alpha}-}-12\alpha_{3}$
$\frac{(p_{1}+\alpha_{1^{-\frac{s-t_{2}\frac{t-1}{+\alpha_{1})\alpha\alpha_{2}\alpha_{3}2\alpha_{2}\neq 0\alpha q^{3}}}{\alpha_{\theta}(1+}}})(p_{2}\alpha_{2}+\alpha_{3})}{}$ $(p_{1^{-\frac{1}{\overline\alpha_{2}\alpha_{2}z\alpha_{3})(p_{2}0\Delta_{\frac{\alpha_{3}}{\alpha_{3}}}}}}^{-}+\alpha_{1,\alpha}+\alpha_{1})$
$- \frac-\frac{(p}{}\frac{(p_{1}+\alpha_{1})(p_{2}+\alpha_{1})1+\alpha_{1})(p_{2}+\alpha_{1})s_{30}}{(\alpha_{1}\alpha_{1}(p_{2}+\alpha_{1})}1$
, add $(\alpha_{2},0,0,p_{2}+t_{2}/\alpha_{1}, -\alpha_{2}\alpha_{3}/\alpha_{1})\circ\hat{T}$ .
, :
$sE_{2}(\alpha_{1}, \alpha_{2}, \alpha_{3};\beta_{1}, \beta_{2};z)$ 2 KZ
, 1 KZ , Gauss
3 $E_{2}(\alpha_{1}, \alpha_{2}, \alpha_{3};\beta_{1}, \beta_{2};z)$ 2 KZ 1
, Appell $F_{2}$ 2 KZ
.
4 $nEn-i(n\geq 4)$ ( )
$n=2,3$ , $n\geq 4$
.
(I) $(X_{0}, X_{1})\eta o((\begin{array}{ll}X_{0}’ 00 x_{n+1,n+l}^{0}\end{array}), (\begin{array}{ll}X_{1}’ 00 x_{n+1,n+1}^{1}\end{array}))(f_{arrow}^{-}$ $X_{0}’,$ $X_{1}’1h_{n}E_{n-i}$ $)$
(II) $(X_{0}, X_{1})\sim((\begin{array}{ll}X_{0}^{J} 00 x_{n+1,n+1}^{0}\end{array}), (\begin{array}{ll}X_{1}’ 00 x_{n+1,n+1}^{1}\end{array}))$
(II–1) $x_{n+1,n+1}^{0}\neq 0,p_{1},$ $\ldots$ , $p_{n}$ or $x_{n+1,n+1}^{1}\neq 0,$ $q$
or $x_{n+1,n+1}^{0}-x_{n+1,n+1}^{1}+y_{11}^{0}-y_{n+1,n+1}^{0}\neq-\alpha_{1},$ $\ldots,$ $-\alpha_{n}$





, . , $n=2,3$ Appell
$F_{1}$ , F2 (II–2) , $n\geq 4$
$nE_{n}-1(\alpha_{1}, \ldots, \alpha_{n};\beta_{1}, \ldots, \beta_{n-1};z)$ 2 KZ 1
$*$ 8. ,
$n\geq 4$ , $\text{ ^{}\prime}$ $nE_{n-}1(\alpha_{1}, \ldots, \alpha_{n};\beta_{1}, \ldots, \beta_{n-1};z)$ 2 KZ
, $nEn-i$ 1
KZ $(n+1)$ , $nEn-1$
2 KZ 1 .
(I) , . ,
, $\text{ ^{}\prime}$ 2 KZ , $n\geq 4$
( ) .
$\uparrow z\geq 4$ , (9) , 2 KZ ,
1 2 .
, .
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